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ABSTRACT 
Biomedical Waste (BMW) means any waste, which is 
generated during diagnosis, treatment or immunization of 
human beings or animals or research activities pertaining 
thereto or in the production or testing of biological or in 
health camp. Majority of waste generated in HCF maybe 
non-infectious (85%). The infections hazardous waste 
only contributes to about to 15% of the total waste 
generated by HCF. Inappropriate disposal of biomedical 
waste is a potential threat to not only humans but also to 
the safety of environment. There is a need to handle 
BMW by safe and reliable method in order to prevent it 
as a public health problem. This is a review article which 
highlights BMW guidelines 2016 with recent 
Amendments 2018. 
Keywords- Biomedical waste, infectious  waste, 
no- infectious waste, public health problem. 
INTRODUCTION 
Biomedical Waste means any waste, which is 
generated during diagnosis, treatment or 
immunization of human beings or animals or 
research activities pertaining thereto or in the 
production or testing of biological or in health 
camps1. 
Biomedical Waste can be generated from hospitals, 
nursing homes, clinics, blood banks, laboratories, 
home (if dressing is done or for geriatric patients), 
animal houses etc2. Not all the waste generated by 
HCF (Health Care Facilities) may be infectious 
waste. Majority of waste generated in HCF maybe 
non-infectious (85%) and may be disposed with 
usual domestic and urban waste management, and 
it is not considered BMW. The infections 
hazardous waste only contribute to about to 15% of 
the total waste generated by HCF. It should be 
noted that Non infections and infections waste 
should not be mixed and it should be segregated at 
the point of generation3.  
Historical importance – On 21th July 1998, 
Ministry of Environment and Forest (MOEF) Govt. 
of India, framed a rule known as Biomedical Waste 
(management & handling) rules. 
Subsequent amendments were done. 
1st amendment Dated 06/03/2000 
2nd Amendment Dated 17/09/2003 
The MOE, F & CC has notified the new BMW (M) 
Rules, 2016 on 28th March, under the Environment 
(Protection) Act, 1986 to replace earlier rules 
(1998) and the amendments therapy. These rules 
were published in the Gazette of India, Extra 
ordinary Part II, Section 3, Sub-Section (i).Further 
amendment were in 2017 and 2018. 
BMW 2016 guidelines defines that every occupier 
generating BMW needs authorization for BMW 
management and handling (M& H). The operator 
duties are well defined in context to segregations, 
storage, transport and disposal of BMW. 
Categories of BMW has been reduced from 1-5 in 
2011 to 1-4 in 2016. The Annual report about 
BMW disposal was present as per 2011 BMW 
guidelines in addition to that a 5 year report format 
was added in 2016 BMW guidelines.  
 BMW-2016 Guidelines include - 4 Schedules 5 
Forms and 18 Rules4.  
Schedule – 1 Deals with segregations, colour 
coding and disposal of waste.  
Schedule -2- Includes standard or treatment and 
disposal of BMW (including plasma pyrolysis and 
dry heat sterilization)  
Schedule – 3 – Deals with prescribed authorities 
and their corresponding duties.   
Schedule – 4 – has two parts,  
Part – A   Label for BMW container / bags, 
Part – B    Label for transporting 
FORMS 
Form 1 – Accident reporting 
Form 2 – Application for authorization or renewal 
of authorization (submitted by occupier of HCF ) 
Form 3 – Authorization (for operating facility). 
For generation, collection, reception, treatment 
storage, transport, disposal. 
Form – 4 – Annual report 
Form – 5 – Application for filling appeal against 
order issued by the prescribed authority. 
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There are 18 rules which describe duties of 
occupier and operator imposed by prescribed 
authorities. 
Present Scenario – According to MOE, F & CC, 
Gross generation of BMW in India is 484 TPD 
(Tones per day ) from 1, 68,869 health care 
facilities (HCF), out which 447 TPD is treated but 
38 TPD of waste still remains untreated  and finds 
its way in dumps or water bodies and re-enter our 
system. It is estimated that quantity of solid waste 
generated in hospitals varies from ½ kg / bed to 2 
kg / bed depending upon the type of HCF. Hospital 
waste is potential health hazard to the health care 
workers, public and environment. The problem of 
waste disposal in hospitals and related institutes 
and laboratories have become critical issue of 
increased concern. The waste management 
hierarchy is based on 3 R’s – reduce, reuse and 
recycle.  
  Overview of waste management5,6,7.  
1. Waste segregation is most important and 
crucial step in BMW management 
segregation must be done by using 
containers of 4 different color coded non 
chlorinated bags, each bag/ container  is 
designated for segregation of particular 
waste category.  
Yellow bag – Infectious non 
plastic waste (human/animal 
anatomical waste,      soiled 
waste contaminated with 
blood, body fluids, expired or 
discarded waste, chemical solid 
waste, discarded linen waste, 
clinical laboratory waste) 
                            Red bag – Infectious plastic 
waste (Recyclable) 
                           White puncture proof container 
– for waste sharps 
                        Blue container (Puncture Proof ) – 
broken glass items and metal body  implants  
All the colour coded bags used for segregation of 
waste must be labeled with biohazard logo and 
should be non-inflammable, autoclave stable and 
non- chlorinated with thickness of > 50 µm. The 
containers should be tightly fitted with lid and 
sharp box should be puncture proof, leak proof and 
tamper proof impermeable container. All bags used 
for waste collection need to be sealed once they are 
3/4th filled of their capacity.  
2. Transport - Transport from the site of 
generation of BMW should always be in 
the less busy hours, by using dedicated 
trolleys, by dedicated stairs or elevators to 
minimize the contact of BMW  during its 
transport  to  central storage area. 
3. Central storage area – It is a place 
situated inside HCF far from patient is 
occurs where different types of BMW is 
retained. From here it is transported to 
common biomedical waste management 
facility (CBMWF) for further processing. 
Storage area should have impermeable 
hard floor with good drainage system. It 
should have good water supply for 
cleaning purpose, and must have easy 
access for waste collection vehicle. The 
storage unit should be well illuminated 
with  least passive ventilation and far from 
area where eateries are present. These  
area should be regularly cleaned and 
labeled in accordance with hazard level of 
stored waste.  
According to WHO blue book, storage of 
infectious waste in India during summers should be 
24 hours while 48 hours during coal season. 
Transport to CBMWTF should be carried out on 
regular basis on a fix time based on the 
convenience of occupier, operator and traffic. 
Transport vehicle carrying BMW should be closed 
and must have logo of BMW8.  
Treatment and disposal of BMW includes various 
methods like incineration, Autoclave, hydroclave, 
microwave, plasma pyrolysis, BMW can be 
processed by shredder grinding, mixing and 
impaction which reduces the volume of waste but it 
will not destroy pathogens, so disinfection is 
needed after processing. For liquid waste disposal 
prior chemical disinfection is necessary to prevent 
environmental pollution, liquid effluent generated 
during washing containers, vehicles, floor after 
chemical treatment are disposed to effluent 
treatment plant.  
Other newer methods for disposal includes 
encapsulation, incineration, Alkaline hydrolysis, 
promession ozone, gas, gas phase chemical 
reduction, base catalyzed decomposition, 
supercritical water, iron tetra amino  macro-cyclic  
ligand (FC TAML)9. 
  BMW disposal in special conditions8,9,10 
- Cytotoxic waste disposal techniques. 
- Return to original supplier 
- Incineration at high temperature.  
- Encapsulation and inertization  
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- Global environmental facility technology  
- Thermophile reactor anaerobic digestion.  
Radioactive waste disposal – Disposal of 
radioactive waste in public domain is undertaken in 
accordance with atomic energy (Safe disposal of 
radioactive waste) Rule 1987. 
Radioactive waste should be stored in container 
that presents dispersion of radiation. The container 
should be stored behind lead shielding. The 
radioactive waste should be stored for extended 
period so that radio activity is substantially reduced 
and then they should be contained to make it  
suitable for handling, transportations and storage 
which involves immobilization in concrete, better 
or glassware containing radioactive waste should 
be destroyed before disposal to prevent is reuse10.  
Drains or sinks used for discharge of radioactive 
liquids should be dedicated to this purpose only, 
and these sinks should be regularly monitored for 
any repair to present unacceptable radiation 
exposure.  
E –waste means Electrical and  Electronic waste it 
includes computers, laptops, mobile phones, 
chargers, televisions batteries, cathode ray tube, 
lead capacitors, inappropriate handling and 
disposal may result in cancers,  livers damage, 
hormonal disorders, brain damage, renal injury 
etc9.  
Govt. of India has initiated an E- waste awareness 
program under digital India initiative from 2015 to 
create awareness among hazards of e- waste and 
has made awareness on recycling and alternate 
methods of disposal of e- waste.  
Disposal of mercury – All mercury contaminated 
waste should be collected in labeled bag and should 
be returned back to the manufactures. Disposal can 
also be done to mercury recycle units. Mercury can 
be disposed through hazardous waste treatment 
storage and disposal facility (TSDF). Disposal of 
mercury can be also done through CBMWTF. 
Disposal of Ethidium bromide is done either by 
returning it to manufacturer in case of liquid waste 
containing Ethidium bromide, liquid is filtered 
through activated charcoal before final disposal.  
Amendment 2018-2019 BMW guidelines 
includes11. 
- Daily report in register of segregation  
- Annual report to be submitted written 2 
years of publication of Amendment 2018. 
- HCF < 10 beds have to comply with 
output discharge standard for liquid waste 
by 31st December 2019. 
CONCLUSION  
BMW 2016 guidelines and subsequent 
amendments are more elaborate and several new 
provisions have been added to it. New rules have 
cleared ambiguities of previous BMW rules. BMW 
management practices should be monitored closely 
by the management of the hospital by taking 
following measures – Bar coding tracking of 
BMWM starting from segregation to disposal, 
BMW segregation audit, onsite inspection of BMW 
segregation at comment storage area. Regularly 
conduct CME, seminars for staff education and 
training.  
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